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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

1. O6LWwme cBegeHd U UcxogHble JaHHble

[laHHbIM NPOEKTOM NpeaycMaTpuBaeTcs:
- pacyeT TOKOB KOPOTKOro 3amblkaHusi no npucoeguHenuto MNP-3 MNC
35/10 kB "Tpo4Hookonckasn".
- pacyeT 1 Bblbop yctaBok P3A no npucoeanHenuto MNMP-3 MNMC 35/10 kB
"Mpo4HoOKOoNCKas".

HacToawunin NpoekT BbIMNOMHAETCS Ha OCHOBaHUN TEXHUYECKOro 3aaHns
Ha npoekTupoBaHune "3MMY 3eMernbHOro yyactka ong pasmeLleHnst 3aMKHY TbIX
BogoemoB TY Ne - 4-45-19-1402 r. HoBoky6aHcK".

B HacTosiLLEeM NpoekTe BCe TEXHUYECKNE PELLEHMS MO COOPYKEHUSM,
KOHCTPYKLMSIM, 000PYA0BaHMIO U TEXHUYECKOM YacTu NPUHSTLI U pa3paboTaHsl
B NMOSTHOM COOTBETCTBUM C ENCTBYIOLLMMM Ha AaTy BbiNycka NpoekTa
HOpMaMu 1 NpaBunamu, BKNoYas npaeuia noxapo- 1 B3pbiBo6e30nacHoOCTw.
MpoekT pa3paboTaH B COOTBETCTBUM C rOCYAaPCTBEHHLIMWU HOPMaMW,
npaBuMnaMu U ctTaHgapTamMu.

/lucm
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2. NCXOOHbIE OAHHBIE

1. Tokn K3 Ha C 35/10 kB "lNpo4Hookonckasn"

- | MakcumarnbHbIN pexum - I®max = 1,97 KA

- | MnHUManeHbIN pexum - 1®)min = 1,02 kA

2. JaHHble no 3awuTam npuc. MNMP-3 MNC 35/10 kB "lMpoyHookonckas"

- Pene PT-85/1
- TpaHcdhopmaTop Toka TOJ1-10 150/5
- YcraBka MT3 210A/1,0c
- YcTtaBka TO 840A /0,0c
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Bzam. uHB. N°

[lodn. v dama

Hrb. N2 nodn.

3. PacyeT TOKOB KOPOTKMX 3aMblKaHU

Pac4éeT nponssoauncsa cornacHo P 153-34.0-20.527-98 «PykoBogsime
yKasaHus No pac4yE€Ty TOKOB KOPOTKOro 3amMblkaHus 1 BblGopy
anekTpoobopyaoBaHusa». PacyeT HeobxoauMbIX NnapameTpoB
paccMmaTpuBaeMon CeTU NPUBEAEH HUMXKE.

ConpoTtusrneHune nutarLwen cuctemol Nnpu cHadxeHnn ot NC 35/10 kB
"lNpoyHooKoNckaa" onpegenum no oopmynam:

Xcmax=UH/(\V3*I®) ha ) =10,5/ (V3 * 1,97) = 3,077 Om,
Xcmin=Unu/ 3*1® . )=10,5/((N3 * 1,02) = 5,943 Owm.

AKTUBHOE COMPOTUBMNEHNE NPOBOAOB NUHUM onpeaensieTcs no popmyne:

R L,

f— *
= Tyn
roe:

L — anuHa nuHun, Km,
lyq — YAENbHOE aKTUBHOE COMPOTUBIEHUN NNHWK, Om/KkM.

NHOYKTMBHOE COMPOTMBIIEHNE NPOBOAOB NIMHUKN onpeaenseTcs no opmyne:

X=Xy * L,
roe:

L — anuHa nuHun, KM,
Xyq — YAENbHOE UHAOYKTUBHOE COMPOTUBIIEHUN NTUHNMN, OM/KMm,

ConpoTuerneHue TpaHcopmaTopa MoLHOCTbO 630kBA
Z7tp = V(RTp? + X1p?) = 9,625 OM
Tok kopoTkoro 3amblikaHusa (K3) onpegensercsa no oopmyne:

%)= Un 7 (V3 * N((ER)* + (2XY)
roe:

2R - CyMMa aKTUBHbIX CONMpPOTUBIIEHNN NUHUIN paccMaTpmnBaemMoro y4acTka, Om

2 X - cyMMa UHOYKTUBHbBIX CONPOTUBIIEHUN TMHUW paccMaTpuMBaemMoro y4acTtka, Om

C-92-MN3

U3m. Ko g4 /lucm |Ne dox| lodn. |Adama

/lucm




3.1 Pacyet TokoB K3 B cnucrteme BHYTPEHHENO 3NEKTPOCHADXEHNS

MP-3 MNC 35/10 kB "lNMpo4HooKOoNcKas".

na pac4deTa TOKO KOPOTKOIro 3amMmbikaHUA B onpeaeneHHblX TOYKax
Heobxoaumo pacynTaTb COMPOTUBIIEHUA YH4aCTKOB CETU 0 3TUX TOYEK U
conpoTtmserieHne cuctembol B MakCMMasibHOM U MUHUMalribHOM peXunme.

Tabnunua 1. AnemenTbl ceTn MNP-3 INC 35/10 kB "lNpoyHookonckasn”.

YAgNbHbIe ConpoTusneHue,
Ne | HavmeHoBaHue CeyeHue, | AnnHa, | XAPAKTEPUCTUKK, om
Yu. aNemeHTa Tun MM2 KM Om/km
R X R X
1 MnP-1 - NP-1-457 A 50 0,405 0,64 0,4 0,259 0,162
2 MnP-1 - NP-1-457 A 50 0,193 0,64 0,4 0,124 0,077
3 MP-1 - NP-3-465 A 50 0,405 0,64 0,4 0,259 0,162
4 MP-1 - NP-3-465 A 50 0,375 0,64 0,4 0,240 0,150
5 MNP-1 - NP-3-465 A 50 0,04 0,64 0,4 0,026 0,016
6 MP-3-465 - KIM-1 A 50 0,12 0,64 0,4 0,077 0,048
7 MP-3-465 - KIM-1 A 50 0,24 0,64 0,4 0,154 0,096
8 MP-3-465 - KM-1 A 50 0,63 0,64 0,4 0,403 0,252
9 MP-3-465 - KM-1 A 50 0,54 0,64 0,4 0,346 0,216
10 MP-3-465 - KM-1 A 50 0,9 0,64 0,4 0,576 0,360
11 MP-3-465 - KI-1 A 50 0,36 0,64 0,4 0,230 0,144
12 MP-3-465 - KI-1 A 50 0,42 0,64 0,4 0,269 0,168
13 MP-3-465 - KI-1 A 50 0,56 0,64 0,4 0,358 0,224
14 MP-3-465 - KIM-1 A 50 0,032 0,64 0,4 0,020 0,013
15 MP-3-465 - KIM-1 A 120 0,3 0,27 0,4 0,081 0,120
16 MP-3-465 - KM-1 A 70 0,48 0,46 0,4 0,221 0,192
17 MP-3-465 - KM-1 A 70 0,18 0,46 0,4 0,083 0,072
18 MP-3-465 - KM-1 A 70 0,14 0,46 0,4 0,064 0,056
19 KM-1-TMN-64 cnn-3 95 0,95 0,363 0,284 0,345 0,270
20 KM-1-Tr-64 A 50 0,3 0,64 0,4 0,192 0,120
: 21 KM-1-Tr-64 A 50 0,3 0,64 0,4 0,192 0,120
Q?Z; 22 KM-1-TrM-64 A 50 0,4 0,64 0,4 0,256 0,160
‘é 23 KM-1-TM-165 CcHn-3 95 0,6 0,363 0,284 0,218 0,170
Q 24 KM-1-TM-165 CcHn-3 70 0,45 0,493 0,291 0,222 0,131
25 | TM-165-TM-170 AC 50 0,1 0,64 0,4 0,064 0,040
§ 26 | TM-165-TMN-170 AC 50 0,3 0,64 0,4 0,192 0,120
2 27 | TN-165-TN-170 AC 50 0,1 0,64 0,4 0,064 0,040
’§ 28 | TN-170-TN-144 AC 50 0,4 0,64 0,4 0,256 0,160
= 29 | TM-144-TN-55n AC 50 0,2 0,64 0,4 0,128 0,080
s 30 | TN-144-TN-55n AC 50 0,1 0,64 0,4 0,064 0,040
S
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31 | TN-144-TN-55n AC 50 0,25 0,64 0,4 0,160 0,100
32 | TN-144-TN-55n AC 50 0,15 0,64 0,4 0,096 0,060
33 | TN-144 -TN-55n AC 50 0,9 0,64 0,4 0,576 0,360
34 | TN-144 -TN-55n AC 50 0,07 0,64 0,4 0,045 0,028
35 | TN-144 -TN-55n AC 50 0,07 0,64 0,4 0,045 0,028
36 | TN-144-TN-55n AC 50 0,2 0,64 0,4 0,128 0,080
37 | TN-144 -TN-55n AC 50 0,4 0,64 0,4 0,256 0,160
38 | TN-144 -TN-55n AC 50 0,2 0,64 0,4 0,128 0,080
39 | TN-144 -TM-120n AC 50 0,4 0,64 0,4 0,256 0,16
40 | TM-144 -TN-120n AC 70 1,1 0,46 0,4 0,506 0,44
41 | TN-120n - TM-65n AC 70 0,4 0,46 0,4 0,184 0,16
42 | TN-120n - TM-65n AC 50 0,2 0,64 0,4 0,128 0,08
43 | TN-120n - TM-65n AC 70 0,7 0,46 0,4 0,322 0,28

[ns pacdeTa TOKa KOPOTKOro 3amblkaHus B Touke K1 Ham noHagobartcs:

conpoTusrieHne yyactkoB Ne 1-5 (Tabnuua 1) n conpoTtusneHna cuctemol NC
110/35/10/6 kB "lNpoyHoOKONCKas" B MakCUManbHOM U MUHUMANbHOM peXxnme
cetn 10 kB.

CornacHo copmyne npuseaeHHon B nyHkTe Ne 3.3 nonyymum cnegyrowime

BblpaXXeHunA.:
8 nax= (V3 * V((0,383)? + (0,239+3,077)?) = 1,816 KA
1®) .= (V3 * V((0,383)° + (0,239+5,943)%) = 0,979 KA
CBenem pesynbTaTthl pacyeToB B Tabnuuy 2.
T UsH UHH
o4Ka
K3 Mecto K3 U6 | max min min max min min
3¢. 3¢. 2¢. 3¢. 3¢. 2¢.

K1 Ha wuHax 10/0,4 kB NP-3-457 |10,5| 1,816 | 0,979 | 0,848 | 0,468 | 0,383 | 0,332

K2 Ha wunHax 10 kB KMN-1 10,51 0,954 | 0,680 | 0,589 - - -
= K3 |Ha wuHax 10 kB TM-64 10,5] 0,829 | 0,620 | 0,537 | - - -
< K4 Ha wuHax 10/0,4 kB TM-165 10,5] 0,885 | 0,648 | 0,561 | 0,286 | 0,253 | 0,219
T
. K5 |Ha wuhax 10 kB TM-170 10,5| 0,842 | 0,627 | 0,543 | - : :
§ K6 Ha wwuHax 10/0,4 kB TM-55n 10,5 0,653 | 0,522 | 0,452 | 0,227 | 0,206 | 0,178

K7  |Ha wwnHax 10 kB TM-65n 10,5| 0,631 | 0,507 | 0,439 - - -
g
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4. Onpeneasiem ycraBku cpadareiBanus P3A sa4. 10kB IT1P-3 IIC 35/10 xB
«IIpoyHOOKONICKAS»:

Hcxoanble 1aHHbIE 1JIA pacyera:

CymectByromue ycraBku P3A s4. 10kB ITP-3 IIC 35/10 kB «IIpouHookoncKas»:
Kr—=150/5

TO: 840A/0c

MT3: 210A/1,0c

Pene: PT-85/1

4.1. IIpoBepsieM aKTYaJbHOCTH CylIeCTBYIOIUX YCTABOK P3A s1u. 10xB I1P-3
IIC 35/10 kB «IIpoynookonckas» (moakiaryenue TII-250xBA):

4.1.1 MakcuMaJbHas TOKOBasl 3alIUTA:
OmnpenensieM TOK cpabaTbIBAHMS:

> Ky " Kean
I3 = K " Ipa6.maxkc

B

rae K,-xoaddunment naaexxnoctu, npuauMaem paBasiM 1,5 (PT-85/1);
Kesn- K03ddunmenT camosamnycka, IpUHUMAEM paBHbIM 1,2;
K;- koadpuimenT Bo3Bpara, npuHuMaeMm paBHbiM 0,8;

Ia6 maxc~ MAKCUMaTbHBIN pabounii TOK, 1iist s14.10 kB IIP-3 onpenesnsiem mo
MaKCHMaJbHOW pa3pelieHHON MOIIIHOCTH.

Py paspem.nip—3 = 1404kBT — cymiecTByromas MakcumanbHast pa3perieHHast
MOIIHOCTh npucoeannenue 10xB I1P-3;

P06, =150kBT — no6aBnennas MomuocTh (mpoekrupyemas TII);

Pyax paspemn.=1554 kBT — MakcuMalibHast pa3penieHHast MOIIHOCTh IPUCOEANHEHNE

P
Ipa6.MaKC. = paBPeHJ-Z A
V3 U, cosep
i I 1>54 92 A
T pa6.makc. — _ . = .
. V3-10,5-0,93
Q Tok cpabaTbiBanus MT3:
: I, >222.92 =207 A.
(]
o
z IIpunnmaem ycrtabky MT3 0e3 usmenennsi: I, = 210A,t, =1,0c
g
3
; /lucm
N C-92-MN3 10
X Uzm. |Kon y4| lucm [N dox|  MModn. |Aama




Ne

Bzam. uHB.
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HHB N° nodn.

4.1.2. Onpenensiem K03(GHUIMEHT YyBCTBUTEILHOCTH, MPHU ABYX(PazHOM KOPOTKOM
3aMblkaHuU B Touke K2 (ocHOBHas 30Ha 4yBCcTBUTENbHOCTH MT3):

12 1291
Kyys. = % = = 6,1 > 1,5, uro coorBerctByet [1YD 1.3.2.25.
yCT.

4.1.3 IIpoBepka TpanchopmaTropoB Toka B ssueiike 10 kB I1P-3:
[Tposepsiem cymiecTBytomme Tpancpopmarops Toka 4. 10xB ITP-3 (k=150/5) mo

YCJIOBUIO HATPY3KHU:

Ipa6. Max. < IHOM.TT
Ipa6.Max.:92A
92 <150 A - ycnoBue BBITIOTHSIETCS. 3aMEHBI TPAaHC(POPMATOPOB TOKA HE TpeOyeTCs.

4.2. TokoBas oTceuka:
Tok cpabaThiBaHUs 110 OTCTPOMKU OT MAKCUMAIBHOTO TOKA KOPOTKOI'O 3aMbIKaHUS Ha
cropone 10kB PII «KamnanoBo-1» Touka K2:

3
I 2= KH.IMaKC.K3

rne K, -koadunuent HagexxHoCcTH, mpuHUMaeM paBHbIM 1,2 (pT-85/1);
I3 cic32- Tok K3 B Touke K2 (na mmnax 10xB PIT «KannanoBo-1»);

I,>1,51439 =1150A

Ipunumaem ycraBry TO 0e3 uzmenenusi: I, = 1470 A t., = 0c (kp=7).

5. OnpenesisieM ycraBku cpadaTrsiBanusi P3A B Boanoi siueiike siu. 10kB KII-1
PII «KaninanoBo-1»:

5.1. MakcuMaJibHasi TOKOBas 3alllUTAa:
5.1.1 Tox cpabatreiBanus 1o orctpoitku or MT3 su. 10 kB KII-1:

|
S MT3

IC3

A

oTC

rine K, .-k03pdunuenT oTcTpoiku, MpuHUMaeM paBHbIM 1,1;
ImT3- Tok cpabdatbiBanust MT3 s, 10kB T1P-3 T1C 35/10 kB IIpouHookormckas.

210
IC3 S ﬁ - 190A

)

5.1.2. Bpems cpabaTbIiBaHHsI MaKCUMaJIbHONW TOKOBOM 3aIUTHI

/lucm
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Bzam. uHB.

[lodn. v dama

HHB N° nodn.

tes = tc3.11pe,£[ — At

TIE tesppes- BPEMs cpabareiBanus MT3 su. 10xkB I1P-3 TIC 35/10 xB

«IIpouHookorickasy;
At - ctynens cenektuBHoctH 0,5 C.
ts =1,0—0,5=0,5c

5.1.3. Onpenensiem Tok cpadbaTteiBaHust MT3 110 OTCTPOMKHU OT HArpy3Ku
npucoenunenus KII-1:

L\ Kc3n

I >
c3 KB pa6.mMakc

rne K-koaddunuent HaaexxHocTu, npuHuMaeM paBHbiM 1,5 (PT-85/1);
Kesn- K03ddunnent camosamycka, NpuHUMaeM paBHbIM 1,3;

K;- koaddumnmenT Bo3Bpara, npuaumaeMm paBabM (,8;

I
MAaKCHUMaJbHOU Harpys3kKe.

Py paspemkni—1 = 1067kBT — cymiecTByromas MaKCUMalbHasi pa3pelicHHas

Harpy3ka npucoenuHenue 10kB KII-1;

P 06.=150kBT — no6asnennas MomuocTs (mpoexkrupyemas TII);

Pyvax paspen.=1217 kBT — MakcuMalbHast pa3penieHHast MOIHOCTh MPUCOCANHEHUEC

L
pa6.maKc. 3-U, - cosq’
| B 1217 B
pa6.makc. — J3-105-093
Tok cpabateiBanus MT3:
1,5:1,3

ley = =272 = 176A.

IIpunumaem ycrabky MT3: 1., = 180 A,t., =0,5¢

pa6.maxc~ MAKCHMAJIbHBIA pabounii TOK, juist s14.10 kB KII-1 ompenesnsiem mo

5.1.4. OnpenenseM K03(pPUITUEHT TyBCTBUTEIBHOCTH, TIPH IBYX(a3HOM KOPOTKOM

3aMbIKaHHU B Touke K2/ (ocHOBHas 30HA):

12 420
Ky = == = — = 2,3 > 1,5, uto coorBercTByeTr ITYD
9B T . 180

C-92-M3

n3m.

Kon yd flucm |N@ dox| ITodn. |Aama
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Bzam. uHB. N?

[lodn. v dama

HHB N° nodn.

5.2. ToxoBas oTceuka:
5.2.1 Tok cpabatsiBanus o orctpoiku ot TO su. 10 kB ITP-3 T1C 35/10 kB
«IIpouHOOKOIICKAs»:

I < ITO

C3 —
I{OTC

rae K, .-ko3gduimeHT orcTpoiiku, npuHUMaeM paBHbIM 1,1;
[.o- Tok cpabateiBanust TO I1P-3 TIC 35/10 kB «IIpounookornckas»:

1470
[ < T = 1336 A

5.2.2 Tok cpabarbiBaHus 110 OTCTPOUKU OT MAKCUMAJIbLHOTO TOKa KOPOTKOTO
3ambIKaHus Ha ctopone 0,4xB:

3
I, = K- ImaKc.K3

rae K, -koadgdunrenT HaaexHOCTH, TpuHUMaeM paBHbIM 1,3 (miist pene PT-85/1);
I3, 33~ Tok K3 B Touxe K4' (3a Tp-M 400kBA);

I, > 13-885 = 1150 A

IIpunumaem ycraBry TO: I, = 1260 A, t., = Oc.

/lucm

C-92-M3

n3m.

Kon yd /lucm |N@ dox| [Todn. |Aama
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| Cocnacobaro

o

Bzam. uHB.

[lodn. v dama

Ne noadn.

UHB.

MC 35/10 kB "lMpoyHookonckasn"

§

11P-3

§

Kt 150/5

Pene PT-85/1
MT3 210A/1,0c

T1P-3-465

TO 1470A/0,0c

T1P-3-413
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[lodn. v dama

nHB. N2 nodn.

6. HOPMATWBHbIE CCbIJTKA

Mpn paspaboTke NpoekTHOW 1 paboyen JOKyMeHTaLMmM NCMONb30BaHbI
cnegywoume
HOPMaTMBHbIE JOKYMEHTbI:

1) NocTtaHoBneHwne lNpaButensctea PP Ne87 ot 16 dpespans 2008 r. (B pea.
MocTaHoBneHus MNpaeutensctea PO oT 06.07.2019 Ne864) O cocTase
pasgenos
NPOEKTHOW AOKYMeHTaumn n TpeboBaHNAX K UX COOEPXXaHUIO.

2) NpaBwuna ycTponcTtea anekTpoyctaHoBoK ([MY3J). 7 nsganue. 2019r.

3) P 34.20.185-94 NHCTpYKUMA NO NPOEKTUPOBAHUIO TOPOACKUX
3NEKTPUYECKNX
ceten (C usmeHeHusMun 1 gonorHeHnamm ot 29.06.1999 N213).

4) MNpaBuna TeXHNYECKOWN IKCMNyaTaunm anekTpoycTaHOBOK NoTpebutenen
(yTB.
npukazom MuHaHepro PO ot 13.01.2003 Ne6).

5)TOCT P 21.1101-2013 OcHoBHble TpeboBaHMS K MPOEKTHON 1 paboyen
AOKYMEeHTauuw.

6) MNMpaBuna nNo oxpaHe Tpyaa Npu aKcnyaTaunm aNeKTpoyCcTaHOBOK (NpuKas
Ne328H ot 24.07.2013).

7) TOCT 32144-2013. HopMbl kayecTBa 9NeKTpUYeCcKon 3HEPrnn B cuctemax
3EeKTpPoCHabXeHnsa obLLEero Ha3Ha4YeHus.

8) P01 153-34.0-20.527-98. PykoBogsiLune ykazaHus No pacyETy TOKOB
KOPOTKOro
3aMblkaHUs U BbIGOpY anekTpoobopyaoBaHuS.

/lucm

C-92-M3

U3m. Koyl /lucm INe dok) lodn. |Aama
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